The main purpose of this study is to develop a numerical analysis code for the prediction of three-dimensional ship behavior during a huge tsunami. The features of this code are that; (1) the VOF method is applied for accurate free surface analysis, (2) the ship is treated as a moving boundary within the fluid analysis, (3) the fluid-ship interaction can be estimated, and (4) the ship motion with six degree-of-freedom can be predicted. The code is applied to a ship motion with mooring line tension. As a result, the obtained numerical solutions of the mooring line tension agree well with the empirical formula. It is concluded the code can simulate the basic behavior of ship motion.

